Stimulation of PIP2 hydrolysis by aluminum fluoride in resting T cell subsets of normal and autoimmune-prone lpr mice.
T cells of autoimmune-prone mice homozygous for the lpr mutation respond poorly to mitogens in terms of proliferation and of IL-2 production. In a previous study, we have correlated this deficient activation with the inability of mitogens to stimulate hydrolysis of phosphatidylinositol 4,5-bisphosphate in lpr T cells, although these cells bind mitogen and express the TCR/CD3 complex. In order to determine whether activation-deficient lpr T cells contain functional GTP-binding (G) protein(s) and phospholipase C, we examined the effects of the G protein activating agent sodium fluoride plus Al+3 (AlF-4). AlF-4 stimulated phosphatidylinositol turnover, a response characteristic of TCR/CD3 occupancy, in mature L3T4+ and Ly2+ T cells. Second, and more important, AlF-4 stimulated the same biochemical events in L3T4-, Ly2- (double-negative) T cells from the normal thymus or from the enlarged lymph nodes of autoimmune-prone mice homozygous for the lpr mutation. However, these double-negative T cells were unresponsive to receptor-active ligands such as T cell mitogens or anti-CD3-epsilon mAb, despite their ability to bind these ligands. These findings suggest that activation-deficient double negative T cells express the receptors, G protein(s) and effector enzymes necessary for second messenger formation and further suggest that the failure of these cells to generate the relevant second messengers in response to mitogens or anti-CD3-epsilon antibody may be due to inefficient coupling of the TCR/CD3 complex to G proteins.